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RENAL GLOMERULAR LESIONS IN MICE FOLLOWING INJECTION OF STREPTO-
COCCAL MV PROTEIN. By Fred S. Kantor,* Department of Internal Medicine,
Yale University School of Medicine.
Type-specificity of Group A streptococci is dependent upon the M anti-
gen. This protein interferes with phagocytosis and is an important deter-
minant of virulence.1 Recently some preparations of M protein have been
shown to precipitate fibrinogen in vitro.' In an effort to find expression of
this new biological property in vivo, M protein was injected into mice. The
renal glomerular lesions observed form the basis of this brief report.
MATERIALS AND METHODS
A partially purified preparation of M protein was made by the method of Lance-
field and Perlmann" from type 1 streptococci, strain No. 2788, kindly supplied as
phenolized cells by Dr. C. P. Hagarty of Merck, Sharp and Dohme Laboratories.
Electrophoretic examination of this material revealed migration as a single peak,
but with sufficient boundary spreading to suggest some heterogeneity. The M protein
reacted with absorbed antisera in concentrations as low as 5,y/ml., and precipitated
human and bovine fibrinogens as previously reported.2 No further purification was
attempted.
Human serum albumin (HSA) was obtained through the courtesy of the American
Red Cross. Concentration of protein was calculated from the optical density at 280 m,.
in the Beckman spectrophotometer by reference to a protein standard.
RESULTS
A group of four male Swiss mice averaging 25-30 gm. was given three
intravenous injections, within 24 hours, of 5 mg. of M protein dissolved
in 0.5 ml. of 0.01 M phosphate buffered saline at pH 7.2. Control mice were
similarly injected with human serum albumin. All animals were sacrificed
24 hours after the last injection, and tissues fixed in 10 per cent formalin.
Sections of heart, lung, liver, spleen, and kidney were stained with hema-
toxylin and eosin; sections of kidney were also stained with Masson and
periodic-acid-Schiff (PAS) stains.
At time of sacrifice, all experimental animals appeared ill, with ruffled
fur and relative immobility. The chest cavities uniformly contained blood-
tinged fluid, and two or three hemorrhagic infarcts of each lung were noted.
One animal had an infarct of the anterior wall of the myocardium. The
kidneys appeared pale and bloodless; spleen and liver seemed uninvolved.
Renal lesions were present in all experimental animals; glomeruli were
swollen and presented a striking occlusion of the capillary bed with an
eosinophilic, hyaline, fibrin-like material (Fig. 1). Little inflammatory
reaction was apparent, although occasional polymorphonuclear leukocytes
and small areas of necrosis were noted. The tubules contained protei-
naceous material but were otherwise unremarkable. Occasional small
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70FIGS. 1 & 2.
FIG. 1. Mouse kidney 24 hours after three injections of type 1 M protein. Note
the marked occlusion of the glomerular capillary loops with an eosinophilic, amorphous,
fibrin-like material. Protein is also seen in tubular lumina. x450.
FIG. 2. Mouse kidney 24 hours after three injections of human serum albumin. x450.BRIEF YALE REPORTS
eosinophilic masses of fibrin-like material were present in the spleen. Micro-
scopically the liver was normal. Organs of control mice, injected with
HSA, were grossly and microscopically normal (Fig. 2).
Scarcity of purified M protein precluded a larger series of animals at
high dosage, but 10 additional mice have received from 3 to 15 mg. of
type 1 M protein in single and multiple intravenous injections with con-
sistent demonstration of renal lesions. In animals receiving smaller amounts,
pathology was limited to minimal glomerular lesions with no other organ
involvement. Capillary thrombi had the characteristic staining reaction of
fibrin.
DISCUSSION
Intravenous administration of a partially purified preparation of strep-
tococcal M protein uniformly resulted in glomerular lesions. The nature
of the capillary thrombi suggests that these lesions resulted from localiza-
tion of intravascularly formed complexes of M protein and fibrinogen
within the glomerular capillary bed. Experimental data support this view:
(i) partially purified preparations of M protein precipitated fibrinogen in
vitro'; (ii) staining reactions of the capillary thrombi were similar to those
of fibrin; (iii) intravenously injected M protein has been shown to localize
in the glomerular tufts.'
Human glomerulonephritis is well known to be associated with preceding
streptococcal infection. Although acute renal lesions produced by M pro-
tein are not similar histologically to those seen in human glomerulonephritis,
localization in the glomerular capillary bed of streptococcal M protein may
be a factor initiating the nephritic process in the sensitive host.
SUMMARY
Renal glomerular lesions resulted from the intravenous injection of
partially purified streptococcal M protein. The lesions are capillary thrombi
of an amorphous, eosinophilic, fibrin-like material. It is suggested that
intravascular precipitation of M protein and fibrinogen with subsequent
renal localization is involved in the pathogenesis of these lesions.
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